Human metabolism of α-pinene and metabolite kinetics after oral administration.
We studied the human in vivo metabolism and the elimination kinetics of α-pinene (αPN), a natural monoterpene which commonly occurs in the environment. Four volunteers were exposed to a single oral dose of 10 mg αPN. Each subject provided one pre-exposure and subsequently all post-exposure urine samples up to 24 h after administration. Additionally, blood samples were drawn hourly from two volunteers for 5 h. The analysis of the parent compound in blood was performed by a headspace GC-MS procedure, whereas the proposed αPN metabolites myrtenol (MYR) and cis- and trans-verbenol (cVER; tVER) were quantified in blood and urine using GC-PCI-MS/MS. Unknown metabolites were investigated using GC-PCI-MS full-scan analyses. The urinary concentration of the metabolites reached their maxima 1.6 h after exposure. Afterwards, they declined to the pre-exposure levels within the 24-h observation period with elimination half-lives of 1.5 h (MYR) and 1.6 h (cVER and tVER). The total eliminated amounts corresponded to 1.5 % (MYR), 5.6 % (cVER), and 4.1 % (tVER) of the orally applied dose. The GC-PCI-MS full-scan analyses identified three novel metabolites, of which one conforms to myrtenic acid (MYRA). A re-analysis of MYRA in urine showed maximum elimination 1.6 h after αPN ingestion, an elimination half-life of 1.4 h, and a share of the oral dose of 6.7 %. The study revealed that the human in vivo metabolism of αPN proceeds fast and elimination of metabolites takes places rapidly. The metabolism of αPN is dominated by extensive oxidation reactions at the methyl side-chains yielding in carboxylic acid structures as well as by allylic oxidation of the cyclohexenyl backbone, whereas predicted products of a double-bond oxidation were not detected.